Where does linguistic structure come from? Recent gesture elicitation studies have indicated that constituent order (corresponding to for instance subject-verb-object, or SVO in English) may be heavily influenced by human cognitive biases constraining gesture production and transmission. Here we explore the alternative hypothesis that syntactic patterns are motivated by multiple environmental and social-interactional constraints that are external to the cognitive domain. In three experiments, we systematically investigate different motivations for structure in the gestural communication of simple transitive events. The first experiment indicates that, if participants communicate about different types of events, manipulation events (e.g. someone throwing a cake) and construction events (e.g. someone baking a cake), they spontaneously and systematically produce different constituent orders, SOV and SVO respectively, thus following the principle of structural iconicity. The second experiment shows that participants' choice of constituent order is also reliably influenced by social-interactional forces of interactive alignment, that is, the tendency to re-use an interlocutor's previous choice of constituent order, thus potentially overriding affordances for iconicity. Lastly, the third experiment finds that the relative frequency distribution of referent event types motivates the stabilization and conventionalization of a single constituent order for the communication of different types of events. Together, our results demonstrate that constituent order in emerging gestural communication systems is shaped and stabilized in response to multiple external environmental and social factors: structural iconicity, interactive alignment and distributional frequency.
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''. . . in the syntax of every language there are logical icons of the kind that are aided by conventional rules . . ." [(C.S. Peirce, 1940:106)]
Introduction
Language structure is a highly complex phenomenon evolving in response to various potentially interacting pressures at several time scales, from online interaction to phylogenetic evolution (Beckner et al., 2009; Rą czaszek-Leonardi, 2010) . Consequently, it is a challenging task to reconstruct the evolutionary trajectories of existing languages and the forces that have shaped them (Tylén, Fusaroli, Bundgaard, & Østergaard, 2013) . Prevalent approaches in the language sciences have pointed to a variety of motivations for linguistic structure. For instance, it has been suggested that syntactic structures are innate and genetically determined (Hauser, Chomsky, & Fitch, 2002; Nowak, Komarova, & Niyogi, 2001; Pinker & Bloom, 1990) . Others have argued that linguistic structures are motivated by latent internal cognitive biases gradually amplified through iterated cultural transmissions: structures that are easier for human cognitive systems to learn and use are selected for and thus increasingly propagated through cultural history (Brighton, Smith, & Kirby, 2005; Christiansen & Chater, 2008; Deacon, 1997 ). Yet other approaches emphasize inherent semantic relations: for instance it is argued that subjects and objects are semantically primary and therefore tend to syntactically precede actions (Goldin-Meadow, So, Özyürek, & Mylander, 2008; Hall, Ferreira, & Mayberry, 2014 
